Title: Dopamine neurotransmission in schizophrenia: new findings from combined PET and fMRI studies

New findings about what dopamine does in the prefrontal cortex: relevance to schizophrenia, S11003: Dopamine neurotransmission in schizophrenia: new findings from combined PET and fMRI studies

Authors: Anissa Abi-Dargham, Elsmarieke van de Giessen, Jared Van Snellenberg, Guillermo Horga, Clifford Cassidy, Mark Slifstein

**Objectives**: Prefrontal cortical hypodopaminergia has been proposed to underlie prefrontal cortical dependent cognitive deficits in schizophrenia. We undertook combined PET and fMRI studies in drug free or drug naïve patients with schizophrenia and healthy controls matched for age, gender, ethnicity and familial socioeconomic status to test: 1) amphetamine induced dopamine release in dorsolateral prefrontal cortex (DLPFC) 2) BOLD fMRI activation during a working memory task in the same subjects and 3) to examine the relationship between PET and fMRI outcome measures.

**Methods:** PET imaging with the D2/3 radiotracer \[11C\]FLB457 before and following 0.5 mg/kg P.O. amphetamine. BOLD fMRI during the self-ordered working memory task (SOWT). 20 patients with schizophrenia (SCZ) and 21 healthy controls (HC) participated. We measured the percent change in binding potential (∆BPND) in DLPFC following amphetamine, BOLD activation during the SOWT compared to the control task, and the correlation between these two outcome measures.

**Results:** We observed: 1) significant differences in the effect of amphetamine on DLPFC BPND (∆BPND in HC: - 7.5 ± 11%, SCZ: +1.8 ± 11%, p = 0.013), 2) a significant relationship between ∆BPND and BOLD activation in DLPFC in the overall sample including patients with SCZ and HC. We also detect a significant inverse relationship between dopamine release capacity and performance on the n back working memory task in patients with schizophrenia.

**Conclusions:** These results provide the first in vivo evidence for a deficit in the capacity for dopamine release in DLPFC in schizophrenia. Furthermore, dopamine release in the DLPFC relates to working memory-related activation of this region, and to working memory performance, suggesting that blunted release may affect frontal cortical function.
